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© Swimming flipper and method for its manufacture. 

© Swimming flipper (1) formed by a blade (3) and 
a shoe (2), wherein the blade (3) comprises a body 
(4) of an ethylene vinyl acetate-based polymer made 
by injection moulding and at least partially covered 
by at least one flexible and elastic film of polyethyl- 
ene additioned with ethylene vinyl acetate, having a 


decorative and/or protective and/or mechanical func- 
tion. The film (6) is applied onto and permanently 
connected by chemical-thermal adhesion to the 
body (4) of the blade (3) directly during the mould- 
ing operation thereof, being previously inserted with- 
in the mould (A, B) as an insert. 
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FIELD OF THE INVENTION 

The present invention is generally related to 
swimming flippers, comprising a flexible but rela- 
tively rigid blade and a relatively soft shoe asso- 5 
ciated to one end of the blade, wherein the blade 
comprises a body of moulded thermoplastic ma- 
terial and wherein such thermoplastic material is for 
instance an ethylene vinyl acetate-based polymer. 

Comprised are in the above definition flippers w 
the blade of which is formed by a single body of 
moulded thermoplastic material, with the shoe 
(constituted by an elastomeric material or by a soft 
and elastic thermoplastic rubber) permanently se- 
cured by moulding over the rear end of the blade, is 
such as generally disclosed in USP 5,163,859 in 
the name of the same Applicant, or wherein the 
shoe is constituted by an element which can be 
separated and coupled relative to the blade by 
means of a rigid automatic snap fit, such as dis- 20 
closed in EP-A-0572853, also in the name of the 
same Applicant. 

Even comprised in the said definition are flip- 
pers the blade of which comprises a main body 
and at least one insert, both made of thermoplastic 25 
material and permanently joined to each other by 
means of chemical-thermal adhesion, such as dis- 
closed in EP-A-0579046, also in the name of the 
same Applicant. 

More generally, falling within the above defini- 30 
tion are all flippers presently known, the blade of 
which comprises a substantial portion, designated 
in the foregoing and in the following as "body", 
formed by injection moulding of ethylene vinyl ace- 
tate (EVA) and like polymeric materials. 35 

The known flippers of the above referenced 
type involve a series of problems related to the 
nature and to the inherent characteristics of the 
EVA body of the flipper. 

A first problem resides in that the ethylene 40 
vinyl acetate material has an extremely low resis- 
tance to abrasion. Following only a few hours of 
use thereof in underwater environments including 
rife, rocks or sand, the flipper blade is disfigured 
and altered, as well as made fragile owing to the 45 
numerous kerfs caused by the deepest scratches. 

In order to solve this problem, expensive solu- 
tions have been proposed in the past: further to a 
partial covering of the blade by a rubber layer, or 
by the same elastomeric material which constitutes so 
the shoe according to USP 5,163.859, already 
mentioned, with aesthetical and anti-kerf purposes, 
flippers have been produced having a blade made 
of thermoplastic polyurethane of various hardness, 
much more resistant to abrasion. These flippers 55 
however are excessively heavy, almost heavier of 
40% with respect to flippers having a blade made 
of EVA, and the cost thereof is extremely high. 


Moreover, these flippers are not floating. 

A second problem is related to brightness. 
Often the flippers are not perfectly bright either 
owing to imperfection in the injection mould polish- 
ing, or due to drawbacks peculiar of moulding. The 
market is often requiring instead extremely bright 
products, since they are more pleasant from the 
aesthetic point of view. 

A third problem, to which no solution has been 
up to now given in the field of swimming flippers, is 
related to the decorating technology of the blade, 
by means of inscriptions or decorations or even 
simply with chromatic effects deriving from dif- 
ferently coloured areas. 

The two-material flippers of the above referen- 
ced type (blade made of EVA and shoe of thermo- 
plastic rubber), can not be decorated through the 
common post-decoration techniques of the thermo- 
plastic articles. Both materials are in fact refractory 
to these techniques: 

- screen printing and buffer paint methods are 
not feasible, since the relative inks do not 
adhere to the subject materials. Expensive 
preliminary treatments (primers, corona and 
flame treatments) are only to be considered 
as palliatives possibly enabling some adhe- 
sion, which is however too weak; 

- hot impression with colouring ribbons might 
be adopted, but also in this case adhesion is 
weak, and above all resistance to scratching 
of the impressed decoration is most scarce; 

- varnishing is extremely expensive, since it is 
necessary to solve the problems related to 
flexibility of the flipper and to the consequent 
need of resisting to numerous deflection cy- 
cles, and above all it does require a tech- 
nological further step following moulding, 
which anyhow has to be performed outside 
the normal production line, with extremely 
relevant transportation and handling costs, 
and remarkable added producing time; 

- hot transfers, to be applied on the finished 
article, are also very expensive. Moreover 
adhesion thereof requires an accurate surface 
preparation, and is in any case unreliable. 

The above disclosed techniques (screen and 
buffer printing, hot impression, varnishing, hot 
transfer) can be considered as comprised among 
the so called "a posteriori decoration" typologies, 
in the sense that they are carried out in a second 
step on the already moulded article. Therefore, 
further to the already mentioned drawbacks, they 
involve additional costs. Further to the decoration 
time, which is to be added to the formation (injec- 
tion moulding) time, the handling time for the deco- 
ration of the flippers and for subsequent stocking 
thereof are to be computed. The risk of producing 
scraps is huge, owing to the difficulty of positioning 
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the articles beneath the decoration equipment. 

The systems previously invented by the Ap- 
plicant to provide a solution to the problem of 
decorating and/or protecting the blade consists, in 
the case of USP 5,163.859 already mentioned, of a 
partial covering of the blade, by means of the same 
thermoplastic rubber deriving from overmoulding of 
the shoe. This enables to create inscriptions and 
decorations, for instance as high or bas relieve, 
however only of two colours and limited to simple 
and gross designs. This technology is expensive, 
and thus can only be applied to flippers having a 
high commercial value. 

Another system, proposed by the Applicant in 
EP-A-0579046 already mentioned, consists of ob- 
taining the decorations by means of thermoplastic 
material inserts of different colours, pre-moulded 
and subsequently joined to the remaining portion of 
the blade, or post-moulded within respective re- 
cessed portion thereof. Also this system has the 
same limits of the solution according to USP 
5,163,859. 

In different technical fields it has been pro- 
posed, in order to avoid the complex problems 
related to decoration a posteriori of various articles, 
and in any case of simple shapes, the technology 
known under the denomination "in-mould". This 
technique provides the use of a pre-decorated film, 
comparable to the hot-impression ribbon, which is 
introduced within the mould and, at the time of 
injection, decorates the article by means of deposi- 
tion and adhesion of the decorations carried by the 
film. 

This film is constituted as a rule as a suffi- 
ciently thick and almost inextensible polyester sup- 
port, which is in any case such as to avoid adhe- 
sion thereof to the polymer of which the article will 
be constituted. In the phase of preparation of the 
film, on the inner face thereof a layer of pigments, 
ink, metal powder etc. is deposited, which is treat- 
ed so as to guarantee non-adhesion to the basic 
polymer of the article. During application, when the 
mould is open, the film is positioned therein, and 
subsequently the mould is closed and the polymer 
is injected. When the mould is again opened, the 
moulded article is already incorporating the decora- 
tion (pigments and inks according to the envisaged 
graphical form), while the support film, deprived of 
the decoration, is separated and disposed of, or 
recycled. 

This technique can not be applied to flippers 
having a blade made of EVA, and on the other 
hand it would not solve th problems related to 
decoration and scratching thereof, due to the fol- 
lowing reasons: 

- films are available, which are prepared for 
rigid polymers such as ABS, polypropylene 
and the like, not for EVA/thermoplastic rub- 


ber; 

- the • adhesion of the pigments onto 
EVA/thermoplastic rubber is anyway extreme- 
ly weak and is not protected against abrasion; 

5 - the existing films are inextensible and, there- 

fore, not adapted to be spread onto more or 
less deeply sculptured mould surfaces, since 
they would be subject to tearing during injec- 
tion; 

70 - no protective layer would remain on the 
decorated surface of the flipper, and thus the 
scratching problems of the flipper and deco- 
ration thereof would not be solved; 

- the cost of the film is extremely high, particu- 
75 larly considering the wide surfaces of flip- 
pers: the decoration would cost more than 
the flippers themselves. 

SUMMARY OF THE INVENTION 

20 

The object of the present invention is to give a 
solution to the above-referenced problems, related 
to the flippers of the type set-forth at the beginning: 
decoration, brightness and resistance to abrasion, 

25 in a simply, effective and cheap way. 

According to the invention, this object is 
achieved by virtue of a flipper of the type defined 
in the above, comprising a flexible but relatively 
rigid blade and a relatively soft shoe associated to 

30 one end of the blade, wherein the blade comprises 
a body of thermoplastic moulded material, said 
thermoplastic material being an ethylene vinyl ace- 
tate-based polymer, the essential feature of which 
resides in that said body of the blade is at least 

35 partially covered by at least one flexible and elastic 
film of a thermoplastic material consisting of poly- 
ethylene admixtured with ethylene vinyl acetate, 
said at least one film being permanently connected 
to said body by chemical-thermal adhesion. 

40 The invention is also directed to a method for 

the manufacture of a flipper of the above men- 
tioned type, comprising the steps of producing the 
blade by forming at least one body of an ethylene 
vinyl acetate-based polymer injected into a mould- 

45 ing system, characterized in that at least one film 
of a thermoplastic material consisting of polyethyl- 
ene admixtured with ethylene vinyl acetate is intro- 
duced within the moulding system before the for- 
mation of the body, and said film is permanently 

so secured to said body by chemical-thermal adhe- 
sion following injection, so as to cover at least 
partially said body. 

Th invention, which gives a solution simulta- 
neously both to the scratching problem, and to the 

55 decoration problem, and as well to the brightness 
of the flipper body problem, originated from the 
consideration that an unfinished product which is 
xtrem ly suitable for this decoration/protection 
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function is to be found worldwide quite easily: this 
is the polyethylene film employed in enormous 
amounts for packings, packagings, bag production 
etc. These films are actually composed of polyeth- 
ylene admixtured with ethylene vinyl acetate nor- 
mally between 3-4% in weigh or more, so as to 
increase flexibility thereof. Such a film, placed with- 
in a flipper mould in a suitable position, during 
injection is perfectly welded to the moulded article, 
both to the EVA body of the blade and possibly 
also to the thermoplastic rubber of the shoe. This 
film can easily be previously decorated, and the 
outer surface thereof may also be covered with 
further stretch resistant layers. Consequently, the 
flipper according to the invention comes out from 
the mould decorated and protected, with a negli- 
gible additional cost with respect to the whole 
moulding cost. 

The essential difference between the system 
proposed by the invention and the techniques pre- 
viously disclosed as "in mould" decorations essen- 
tially consists in that, according to the latter, the 
only function of the film is to temporarily support 
the inks constituting the decoration: once having 
accomplished this task, when the mould is opened, 
the decoration has already abandoned the film, 
which is than disposed of or possibly re-used. 

According to the present invention, instead, the 
film is composed so as to firmly and permanently 
adhere to the flipper, during injection of the flipper 
blade. This film not only permanently incorporates 
therewith the decoration, but also remains defini- 
tively joined to the flipper, thus effectively protect- 
ing the surface thereof, without any need of glueing 
or like additional adhesion means. 

In comparison with the "a posteriori decora- 
tion" techniques, previously disclosed, the system 
according to the invention leads to the advantage 
of a remarkable process economy and of a great 
easiness in the decoration technology of the film 
per se. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention will now be described in detail 
with reference to the appended drawings, provided 
purely by way of non-limiting example, in which: 

- figure 1 is a diagrammatic perspective view 
of a swimming flipper according to the inven- 
tion, 

- figure 2 is a sectioned and enlarged view 
along line ll-ll of figure 1. 

- figur 3 shows a first variant of figure 1 , 

- figure 4 is a sectioned and enlarged view 
along line IV-IV of figure 3. 

- figures 5 and 6 are two enlarged, partial and 
perspective views showing further variants of 
the flipper according to the invention, 


- figures 7, 8 and 9 show further variants of 
figure 1, 

- figure 10 is a sectioned and enlarged view 
along line X-X of figure 8, 

5 - figure 11 is a perspective and fragmentary 

view of a detail of the flipper according to the 
invention, 

- figure 12 shows a variant of figure 1 1 , 

- figure 13 is a diagrammatic and sectioned 
10 view of a mould intended to be used for the 

manufacture of the flipper according to the 
invention, 

- figures 14 and 15 show a first and respec- 
tively a second variant of figure 13 and 

/5 - figure 16 is a diagrammatic, sectioned and 
enlarged view of the mould of figure 13 dur- 
ing the manufacture process of the flipper 
according to the invention. 

20 DETAILED DESCRIPTION OF THE INVENTION 

Referring initially to figures 1 and 2, reference 
numeral 1 generally indicates a swimming flipper 
according to a first embodiment of the invention, 

25 which is formed by a monolithic body defining at 
one end a shoe 2 which is connected to a blade 
generally designated as 3. 

In the case of the shown example the shoe 2 is 
of the type having an integral rear wall: it however 

30 to be pointed out that this rear wall could be 
suppressed, and an adjustable strap of known type 
could be substituted therefor. Moreover, the shoe 2 
might also be constituted by a member adapted to 
be separated by the blade 3 and to be connected 

35 thereto by means of a quick snap-fit system. 

The shoe 2 is made of an elastomeric material 
or, more conveniently, of s soft and elastic thermo- 
plastic rubber. The shoe 2 is secured, in a gen- 
erally conventional way. to the rear portion of the 

40 blade 3. 

The blade 3 is constituted, in the case of the 
illustrated example, by a single body of moulded 
plastic material, and in particular of ethylene vinyl 
acetate (EVA). However it must be pointed out that, 

45 in alternative, the blade 3 might be formed by two 
or more distinct elements, made of the same ma- 
terial or of materials having chemical affinity, per- 
manently joined to each other by chemical-thermal 
adhesion. 

so According to the shown example, the body 4 of 

the blade 3 has an elongated shape with two thick- 
ened lateral longitudinal members 5. Naturally the 
design may be different, as it will be clarified 
hereafter in the description of further embodiments. 

55 According to the invention, a covering film 6 is 

applied on the body 4 of the blade 3 and is 
permanently secured to the body by chemical- 
thermal adh sion: the primary function thereoMs to 
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enable decoration of the blade 3, for instance by 
means of inscriptions or wordings 7, or through 
ornamental designs even only in connection with 
the chromatic point of view. 

The film 6 has a reduced thickness as com- 
pared with the total thickness of the body 4, and 
has the peculiarity on one hand of having a chemi- 
cal affinity with the ethylene vinyl acetate of the 
body 4. and on the other hand to be provided of a 
remarkable elasticity or flexibility. 

More particularly, the film 6 is a film of polyeth- 
ylene admixtured with EVA, at an amount com- 
prised between 1 and 30% by weight, and prefer- 
ably between 2 and 18% by weight, of the type 
widely employed for instance for the manufacture 
of plastics bags and the like. It is therefore a 
material which can be easily acquired and, above 
all, is extremely cheap. 

Figure 1 1 shows in better detail a portion of the 
film 6: it is a mono-layer film the inner face 6a of 
which, i.e. the one adhering on the body 4, is 
untreated to the aim of avoiding any limitations to 
the adhesion on the body 4, in the way which will 
be clarified in the following, and the opposite face 
6b of which is pre-treated so as to help decoration, 
for instance by means of corona effect. The face 
6b is decorated for instance with inscriptions 7, by 
means of any suitable conventional method (screen 
printing, flexo-graphic printing, rotogravure etc). 

In addition to the primary decorating function 
the film 6. performs two additional important tasks: 
on one hand it gives a brightness effect to the area 
of the blade 3 on which same is applied, which is 
welcome from the aesthetic point of view, and on 
the other hand it performs a protective effect 
against abrasion and scratching: as it is known, the 
intrinsic resistance of EVA to abrasion and scratch- 
ing is absolutely poor. 

In order to obtain an even better protective 
effect, not only in connection to the body 4 but also 
as far as the decoration applied thereon is con- 
cerned, a multilayer coupled film can be conve- 
niently employed, such as that indicated as 60 in 
figure 12. In this case the film 60 comprises an 
inner layer 8 of polyethylene admixtured with EVA, 
and an outer layer 9 of a material which is more 
resistant to abrasion and also easy to decorate, for 
instance polyester, polyamide or the like, normally 
transparent. The outer layer 9 may have a lucid 
outer face 9a, and the inner face 9b thereof i.e. the 
one which is coupled to the inner layer 9, is deco- 
rated by inscriptions 7 or the like. The two layers 8 
and 9 are coupled therebetween by rolling, with the 
interposition of and adh sive layer 10, and then the 
film 60 is applied onto the body 4 of the blade 3 
such as clarified in the following, so that the deco- 
ration 7 is comprised between th two layers 8 and 
9. and thus protected, while at the same time being 


visible from outside by virtue of the transparency of 
the outer layer 9. 

A further intermediate layer, not shown in the 
drawings, may additionally be interposed between 

5 the two layers 8 and 9, for decoration purposes 
and in order to enhance the elastic flexional behav- 
iour of the film 60. This intermediate layer may be 
constituted, for instance, by a thin aluminium plate 
or the like, or by a net of carbon fibres, or anyway 

w by any kind of layer of a material selected so as to 
modify the flexure performance of the flipper, im- 
proving it in terms of power and propulsive effi- 
ciency. It is anyhow contemplated within the scope 
of the present invention that the film layer, be it 

i5 simple, coupled or multiple, with or without inter- 
mediate layers, may be employed to the aim of 
modifying the flexional behaviour of the blade. It 
should not be neglected, in fact, that the film, 
which is adherent to one of the two surfaces (upper 

20 or lower) of the blade and which is provided with a 
module of elasticity different from that of the blade 
itself, may contribute to appreciably modify section 
by section the moment of inertia thereof. For in- 
stance, the shrinkage after moulding of the blade 

25 may tend to permanently "spoon" deform the 
blade itself, with consequent effects of canalisation 
of the water flow in use, or may impart to the film a 
permanent tensioning, which in principle will make 
the flipper more sprung. 

30 Reverting to figures 1 and 2. the film 6 (or 60) 

is applied so as to entirely cover the upper face of 
the body 4 and the corresponding areas of the two 
lateral longitudinal members 5. 

According to the variant shown in figures 3 and 

35 4, the film with the decorations 7 covers only an 
area, for instance a central band, of the upper face 
of the body 4. In this case, by virtue of the mould- 
ing method, the film will be conveniently (and auto- 
matically) seated along a corresponding depression 

40 1 1 of the body 4 (figure 4), whereby its outer face 
6b is flush with the upper surface of the body 4, 
without any thickness rise. In this way the film 6 (or 
60) shall be unperceived to the touch, further en- 
suring an efficient adhesion along the time so as to 

45 avoid release of the peripheral edges of the film. 

According to a further alternative, depicted in 
figure 9. the film 6 (or 60) may be applied onto the 
lower face of the body 4. 

In this case the film 6 (or 60), instead of being 

so provided with decorations, may simply have a dif- 
ferent colour with respect to that of the body 4. It is 
thus possible to obtain flippers with the upper 
surface of one colour, and the lower face of a 
different colour, for aesthetical or event to cam- 

55 ouflage purposes. 

In the case of figures 8 and 10 the arrange- 
m nt is similar to figure 1. with the film 6 (or 60) 
covering the entire upper surface of the body 4 of 
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the blade 3 and also the back of the longitudinal 
members 5, which in this case may conveniently 
have a concave configuration. 

According to a further embodiment, not shown 
in the drawings, the body 4 is covered by the film 
6 (or 60) entirely, i.e. both on the upper face and 
on the lower face thereof. In this case the protec- 
tive effect is complete, and the whole blade 3 may 
be provided with a pleasant bright aspect, indepen- 
dently of any imperfections of the mould polishing 
or of localised opacities thereof which might derive 
from inadequate parameters of the injection mould- 
ing. 

According to a further variant, not shown in the 
drawings, the body 4 of the blade 3 which is 
decorated and/or protected by the film 6 (or 60) 
may be constituted, instead of the total or partial 
surface of the blade 3, by an insert pre-moulded in 
a suitable mould with the respective film, and sub- 
sequently placed within the final mould and then 
embodied in the final flipper moulding. 

According to a further variant, the film 6 (or 60) 
may be applied in the form of separate pieces or 
sheets onto localised areas of the body 4 of the 
blade 3. 

It is important, in connection with the applica- 
tion method of the film 6 (or 60) disclosed 
hereinafter, that the areas of the body 4 of the 
blade 3 intended to receive this film have no sharp 
edges or rough changes of thickness, in order to 
avoid tearing thereof upon application. The shape 
of the body 3 shall be actually designed so that the 
EVA injection flow has the effect to spread the film 
6 (or 60) onto to the mould surface, whereby the 
film, by virtue of its own flexibility and elasticity, is 
stretched and laid over the entire mould uneven- 
ness. 

From this point of view, in addition to the 
substantially planar configurations shown in figures 
1 , 3, 8 and 9, configurations of the type depicted in 
figures 5, 6 and 7 are also envisaged. 

In the first case the body 4 is formed on its 
upper face with longitudinal ribs 12, which can be 
covered by an ultra-elastic film 6 (or 60). 

The arrangement shown in figure 6, wherein 
the body 4 is provided with undulations having a 
wide curvature radius, is more suitable in the case 
of less elastic films. 

The arrangement of figure 7, in which the body 
4 is formed with two thick central longitudinal mem- 
bers 14. produces upon moulding of the blade 3 a 
higher flowing speed of the material injected in the 
ar a comprised between these longitudinal mem- 
bers 14, which might involve a convergency of the 
flow and thus curling of the film possibly placed 
between the two central longitudinal members. This 
d sign is therefore more suitable for the application 
of a pair of films 6 (or 60) in the areas of the body 


4 comprised between the two longitudinal mem- 
bers 14 and the lateral edges of the blade 3. 

Instead, the arrangements shown in figure 8 
enables to avoid upon moulding any flow con- 

5 fluence of the injected material, facilitating to the 
contrary a divergent flow thereof. This conformation 
is thus more suitable for the complete covering of 
the upper face of the body 4 by the film 6 (or 60), 
which is in this way efficiently stretched upon 

w moulding. 

As already clarified in the above, the funda- 
mental requirements of the selected films consist 
of flexibility and elasticity, which are peculiar of 
conventional films of polyethylene admixtured with 

75 EVA. readily available on the market. These char- 
acteristics are essential not only in connection wijh 
application of the film onto the body 4 of the blade 
3, so as to copy any surface unevenness of the 
respective mould, but also in order to follow the 

20 flexional deformation which the flipper is subject to 
in use. Under this point of view, the monolayer film 
6 is certainly more suitable, even if it ensures a 
lower degree of surface protection of the body 4 
and, above all, of the decorations applied thereon. 

25 In this connection the multilayer coupled film 60 is 
instead preferred due to a more efficient preserva- 
tion of the decoration and to the better protection 
thereof. 

The method for the manufacture of the flipper 

30 1 according to the invention will now be disclosed 
with reference to figures 13 through 16. 

The first step consists of the preparation of the 
film 6 (or 60) with the respective decorations made 
according to the conventional methods disclosed in 

35 the above. 

For the manufacture of the flipper 1 a conven- 
tional injection moulding equipment is employed, 
constituted, in a generally known way, by a first 
mould section A and a second mould section B, 

40 formed with respective cavities C, D intended to be 
filled with the thermoplastic material (EVA) for the 
formation of the body 4 of the blade 3. The first 
mould section A is further provided with a foot 
body E corresponding to the shape of the shoe 2. 

45 Reference F diagrammatically indicates a reel 

for the unwinding of a continuous web of film 6 (or 
60) which is guided across the mould A along the 
area thereof corresponding to the respective cavity 
C, and to the free end of which a motor-driven 

so gripper-type entrainment and tensioning device, 
diagrammatically indicated as G, is associated. 
This arrangement enables the automatic position- 
ing, in synchronism with the closing-injection-open- 
ing cycle of the injection equipment, of a length of 

55 film 6 the size of which is such as to cover the 
selected application area of the body 4 of the blade 
3. 


6 


1 1 


EP 0 640 361 A1 


12 


Obviously positioning of the film length can be 
performed by different means and also manually, 
according to what will be clarified in the following. 

The positioning of the length of film 6 is such 
that the decorated outer face 6b of the monolayer 
film 6 of figure 11. or the outer face 9a of the 
protective layer 9 of the multilayer film 60 accord- 
ing to figure 12, is placed during the injection 
phase against the wall of the cavity C of the mould 
A. i.e. so that the lower face 6a of the monolayer 
film 6, or that of the inner layer 8 of the multilayer 
film 60, is facing towards the injection nozzle of the 
moulding equipment, diagrammatically indicated as 
H in figure 13. 

In general the length of film 6 placed in cor- 
respondence of the cavity C may be longer or 
shorter with respect to that of the cavity. In the first 
case the edges of the mould section A and of the 
mould section B shall clamp the film length, follow- 
ing closure therebetween, while in the second case 
suitable positioning means, not shown but within 
the knowledge of the man skilled in the art, may be 
provided. 

Following closure between the mould section A 
and the mould section B, the thermoplastic material 
(EVA) intended to generate the body 4 of the blade 
5 is injected, and subsequently the thermoplastic 
rubber for the overmoulding of the shoe is possibly 
injected. 

During injection, the inlet flow of the polymer 
urges the length of the film 6 (or 60) arranged 
between the mould section A and the mould sec- 
tion B, against the wall of the cavity C. By virtue of 
the flexibility, extendibility and elasticity thereof, the 
film is able to copy any possible unevenness of the 
cavity C which, as previously explained, shall have 
no sharp edges or excessively rough thickness 
changes. 

Following cooling, the polymer will be perfectly 
sticked onto the surface of the film 6 (or 60), since 
the chemical composition of the latter has an affin- 
ity or is identical to that of the polymer which is 
employed for the body 4 of the blade 3 (EVA) 
and/or to that possibly employed to form the shoe 
2 (elastomeric thermoplastic material admixtured 
with EVA). Upon drawing from the mould, the flip- 
per is thus already decorated and covered by a 
protective layer, precisely defined by the film 6 (or 
60), which besides carrying the decoration, makes 
stretch-resistant the entire surface of the flipper 
over which it is applied. 

If the length of the film 6 (or 60) is wider than 
the cavity C of the mould A, a subsequent trim- 
ming step is then necessary, so as to remove any 
scraps. This operation is facilitat d by the fact that 
the closure edges between the mould sections A 
and b already perform an initial di -cutting action. 


The arrangement shown in figure 13 corre- 
sponds to covering of the upper face of the body of 
the blade 3 t for instance according to the configu- 
rations depicted in figures 1, 5, 6 and 8. It is 

5 evident that the positioning of the film 6 may be 
varied as a function of the area to be covered: for 
example, in the case of the configuration according 
to figure 9, same will be positioned in front of the 
cavity D of the mould section B. 

;o In any case, as already clarified in the above, 

the conformation of the article shall be necessarily 
designed so that the flow of the injected polymer 
effects stretching of the film 6 (or 60) over the 
opposite surface of the mould, without producing 

75 any negative effect such as crumpling of the film 
itself. To such effect, as already previously clari- 
fied, the conformation according to figure 8 is con- 
sidered as the most suitable, since it is able to 
produce a diverging flow of the injected material 

20 and consequent film stretching. 

In case it is intended to decorate not the entire 
upper (or lower) surface of the body 4 of the blade 
3, but only a set area (for instance the central band 
according to the embodiment of figures 3 and 4 or 

25 the lateral bands according to figure 7), the film 6 
(or 60) shall have to be die-cut in a corresponding 
size, or more simply the reel F shall have to be 
narrower or possibly double. The preferred em- 
bodiment of a central area according to figures 3 

30 and 4 is matching the need that the injection flow 
does not shift or crumple the film, but instead 
effects stretching thereof. 

Figure 14 shows another arrangement of the 
injection equipment, wherein a sheet of film 6 (or 

35 60) already cut in the set size is positioned be- 
tween the mould section A and the mould section 
B. These film sheets may be drawn from a suitable 
stock and everytime positioned such as illustrated, 
for instance with the aid of a vacuum system 

40 loader apparatus. In this case, since unlike the 
case of figure 13 the film sheet can not be main- 
tained in a stretched condition following closure of 
the injection equipment, it may be useful to arrange 
the injection nozzle H in the position indicated as 

45 Hi . This avoids any problems of melting or de- 
formation of the sheet of film 6, since the impact of 
the injected polymer in this case is not direct, by is 
made indirect via the sole of the foot insert E. 

Figure 1 5 shows an arrangement for the cover- 
so ing of both faces of the body 4 of the blade 3. with 
a pair of opposed sheets of film 6 (or 60), or 
possibly with two lengths of a single folded film 
web. The injection flow in this case shall be conve- 
niently directed to the interspace between the cav- 

55 iti s C and D of th mould section A and of the 
mould section B, respectively, normally through a 
passage H2 formed within th foot insert E, so that 
each sheet of film 6 (or 60) lies down against the 
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wall of the respective cavity. 

Lastly figure 16 diagrammatically shows a 
body 4 of a blade 3 similar to that of figure 5, 
following the injection step and before opening 
between the mould section A and the mould sec- 
tion B. As it is apparent, the film 6 (or 60) covers 
the entire upper face of the body 4, copying the 
configuration of the longitudinal ribs 12, as well as. 
the upper portion of the two lateral longitudinal 
members 5. The free portions of the films 6 (or 60) 
projecting laterally of the two longitudinal members 
5 shall have to be subsequently cut, manually or 
by means of a suitable powered apparatus within 
the knowledge of the man skilled in the art. 

Naturally the details of construction of the flip- 
per and the modes for the manufacture thereof 
may be widely varied with respect to what has 
been disclosed and illustrated, without thereby de- 
parting from the scope of the present invention, 
such as defined in the appended claims- 
Claims 


6. Flipper according to claim 4, characterized in 
the monolayer film (6) has an untreated inner 
face (6a) for connection to the body (4) of the 
blade (3), and a decorated outer face (6b). 

5 

7. Flipper according to claim 1, characterized in 
that said at least one film is a multilayer coup- 
led film (60) having an inner untreated layer (8) 
for connection to the body (4) of the blade (3), 

10 and at least one outer transparent layer (9) 

having an inner face (9b) connected to said 
inner layer (8) and decorated. 

8. Flipper according to claim 7, characterized in 
75 that an intermediate layer is interposed be- 
tween said inner and outer layers (8, 9). 

9. Flipper according to claim 1, wherein said 
body (4) of the blade (3) has an upper face 

20 and a lower face, characterized in that said at 

least one film (6, 60) covers the entire upper 
face of the body (4) of the blade (3). 


1. Swimming flipper (1), comprising a flexible but 

relatively rigid blade (3) and a relatively soft 25 
shoe (2) associated to one end of the blade 
(3), wherein the blade (3) comprises a body of 
thermoplastic moulded material (4), said ther- 
moplastic material being an ethylene vinyl ace- 
tate-based polymer, characterized in that said 30 
body (4) of the blade (3) is at least partially 
covered by at least one flexible and elastic film 
(6, 60) of a thermoplastic material consisting of 
polyethylene admixtured with ethylene vinyl 
acetate, said at least one film (6, 60) being 35 
permanently connected to said body (4) by 
chemical-thermal adhesion. 


10. Flipper according to claim 1, wherein said 
body (4) of the blade (3) has an upper face 
and a lower face, characterized in that said at 
least one film (6, 60) covers at least partially 
both faces of the body (4) of the blade (3). 

11. Flipper according to claim 1, wherein said 
body (4) of the blade (3) has at least one face 
with a depressed central longitudinal area (11), 
characterized in that said at least one film (6, 
60) covers said depressed central longitudinal 
area (11), whereby said film (6, 60) is embed- 
ded in the body (4) and is flush with said at 
least one face thereof. 


2. Flipper according to claim 1, characterized in 
that the admixtured amount of ethylene vinyl 
acetate is comprised between 1 and 30% by 
weight, preferably between 2 and 18%. 

3. Flipper according to claim 1, characterized in 
that said at least one film (6, 60) is connected 
to the body (4) of the blade (3) upon moulding 
thereof. 

4. Flipper according to claim 1, characterized in 
that said at least one film (6) is a monolayer 
film. 

5. Flipper according to claim 4, characterized in 
that the monolayer film (6) has an untreated 
inner face (6a) for connection to the body (4) 
of the blade (3). and an outer face (6b) treated 
to receive a decoration (7). 


12. Method for the manufacture of a swimming 
40 flipper (1) comprising a flexible but relatively 

rigid blade (3) and a relatively soft shoe (2) 
associated to one end of the blade, comprising 
the steps of producing the blade (3) by for- 
ming at least one body (4) of an ethylene vinyl 

45 acetate-based polymer injected into a mould- 

ing system (A, B), characterized in that at least 
one film (6, 60) of a thermoplastic material 
consisting of polyethylene admixtured with eth- 
ylene vinyl acetate is introduced within the 

so moulding system (A. B) before the formation of 

the body (4), and said film is permanently 
secured to said body (4) by chemical-thermal 
adhesion following injection, so as to cover at 
least partially said body (4). 

55 

13. Method according to claim 12, characterized in 
that the injection flow of the ethylene vinyl 
acetate during the moulding step of the body 
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(4) of the blade (3) is oriented in such a way 
that said at least one film (6, 60) lies against 
an area (C, D) of said moulding system (A, B) 
opposed to the injection nozzle (H). 

5 

14. Method according to claim 13, characterized in 
that the injection flow of the ethylene vinyl 
acetate during the moulding step of the body 
(4) of the blade (3) is oriented so as to spread 

and stretch said at least one film (6, 60) to 
against said area (C, D) of the moulding sys- 
tem (A, B). 

15. Method according to claim 12, characterized in 

that said at least one film (6. 60) is drawn into ?5 
said moulding system (A, B) from a continuous 
web reel (F). 

16. Method according to claim 12, characterized in 

that said at least one film (6, 60) is inserted 20 
within the moulding system (A, B) in the form 
of die-cut and shaped sheets maintained in 
position therein before injection. 

17. Method according to claim 12, characterized in 25 
that said body (4) of ethylene vinyl acetate at 
least partially covered by said at least one film 

(6, 60) is employed as a blade insert intended 
to be subsequently placed within a further 
moulding system for the completion of the 30 
blade (3). 
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